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SINGLE POINTING DEVICE/KEYBOARD 
FOR MULTIPLE COMPUTERS 

This application is a continuation of application Ser. No. 
08/699,814 ?led Aug. 19, 1996, noW abandoned. 

FIELD OF THE INVENTION 

This invention relates to an assembly for operating mul 
tiple computers and associated display screens by Way of a 
single pointing device and keyboard combination. 

BACKGROUND OF THE INVENTION 

A common Workplace situation features an employment 
of multiple computers and associated displays in a given 
Work area. One problem With this arrangement is that there 
may be an accompanying clutter of duplicate keyboards and 
pointing devices (e.g., track ball, mouse etc.) Which may 
limit an available Workspace, as Well as sloW a transition for 
a user betWeen the various operating sessions. For example, 
moving one’s hands and body to alloW typing and interac 
tion from one machine to another can take time, and can 
often disadvantageously require physically repositioning a 
keyboard and pointing device. 

SUMMARY OF THE INVENTION 

We have addressed and solved the cited problem by 
recogniZing that, since the function of the keyboard and 
pointing device is nearly identical for all commercially 
available machines, a reduction of clutter and increase in 
ergonomic functions may be obtained by using only one of 
each for all of the computers to be addressed. 

In accordance With this point, We noW disclose a novel 
assembly Which can alloW multiple computer and display 
screens to be controlled by using a single pointing device/ 
keyboard combination. The novel assembly comprises: 

1) a plurality of computers Wherein each computer has a 
dedicated local keyboard comprising a keyboard 
port and (ii) a pointing device port; 

2) a single external user keyboard and pointing device; 
and 

3) a fanout sWitching unit interfacing and electronically 
connected on one side to each of the plurality of 
computer keyboard and pointing device ports, and, on 
a second side, to the single external user keyboard and 
pointing device; 

Wherein 
in response to a command from at least one of the 

single external user keyboard or (ii) pointing device, 
the fanout sWitching unit can connect the single 
external user keyboard or pointing device to a par 
ticular computer. 

An important advantage of the invention as de?ned is that 
it can provide a nearly user-invisible means of effecting the 
desired sWitching, so that a transition is as seamless as 
possible. 

BRIEF DESCRIPTION OF THE DRAWING 

The invention is illustrated in the accompanying draWing, 
in Which: 

FIGS. 1 and 2 shoW preferred assemblies and arrange 
ments of the present invention; 

FIG. 3 shoWs a preferred realiZation of a fanout sWitching 
unit employed in an assembly; and 

FIG. 4 provides a ?oWchart for operation of the FIG. 3 
fanout sWitching unit. 

10 

15 

25 

35 

45 

55 

65 

2 
DETAILED DESCRIPTION OF THE 

INVENTION 

As summariZed above, We propose an assembly Wherein 
multiple computers can be controlled by a single keyboard 
and mouse. FIG. 1 shoWs an illustrative such assembly 10. 
In overvieW, the FIG. 1 assembly 10 includes a plurality of 
computers 12, 14, 16, each computer having, in turn, a local 

keyboard 18, 20, 22 and comprising a keyboard port and a mouse port (MP). The assembly 10 also includes a 

single external user keyboard 24 and mouse 26. A fanout 
sWitching unit 28 (preferably comprising a microprocessor 
digital signal processor) interfaces and electronically 
connects, on one side, each of the plurality of computer 
keyboard and mouse ports, and, on a second side, the single 
external user keyboard 24 and mouse 26. 

In operation, the fanout sWitching unit 28 can detect a 
desire of an operator to address a particular computer (i.e., 
computer 12, 14 or 16), and automatically achieve a proper 
sWitching to achieve that goal. This desire can be expressed 
in a number of Ways, including mouse 26 position, keyboard 
24 strokes, or other inputs such as an output from peripherals 
including eye-tracking hardWare. 

For example, a particularly attractive event to trigger 
sWitching betWeen computers is to use the mouse 26 posi 
tion. Since the mouse events can be routed through a 
microprocessor controlling the fanout sWitching unit 28 
(discussed in detail, beloW) the mouse position can be 
calculated continuously once an initial starting point is 
de?ned. As a default, at poWer-up the mouse position can be 
assumed to initialiZe at an extreme position on a computer 
display. 

For example, as shoWn in FIG. 2, We disclose a tWo 
computer/monitor arrangement. Monitor 1 (computer 12) is 
on the left, and monitor 2 (computer 14) is on the right. At 
startup, each computer can place a mouse cursor at some 

unknoWn (to the controller unit) location. By default, 
(determined at setup by doWnloading instructions over the 
mouse or keyboard cable), the controller starts operation 
connected to computer 12. Mouse and keyboard commands 
are transmitted in the usual fashion to the microprocessor 
and from there to computer 12. The sWitch betWeen com 
puter 12 and 14 is achieved the ?rst time by calculating 
When the mouse has moved at least 1 full screen Width to the 
right, from it’s initial unknoWn starting location. 
Subsequently, after this ?rst sWitching event, the controller 
can calculate mouse position accurately, so that Whenever 
the mouse hits a buffer Zone on the right side of the screen 

(for monitor 12) or left side of the screen (for monitor 14) 
control may be transferred to the neighbor computer. 
An alternative scheme, Which alloWs for more precise 

determination of the monitor type, as Well as alloWing for a 
more ?exible physical position of the Workstations, can be 
achieved as folloWs. As shoWn in FIG. 2, the mouse is 
positioned at ‘a’ on monitor 1. This position is the upper left 
corner of the CRT. The mouse 26 is then clicked once. Next, 
the mouse 26 is moved to position ‘b’, the loWer right corner. 
Finally, the mouse 26 is positioned at ‘c’, Which is the edge 
at Which control is to be passed to monitor 2. 
At this point, the fanout sWitching unit 28 Which is 

detecting the mouse events and monitoring mouse position, 
has both the pixel siZe of the screen as Well as a desired ‘hot 
Zone’ describing Where the mouse and keyboard are to 
sWitch betWeen computers. The fanout sWitching unit 28 
then sWitches control to the second computer 14, and a 
similar procedure is folloWed to de?ne screen dimension and 
the hot Zone for sWitching to another computer. This pro 
cedure may be folloWed until all screens have been de?ned. 
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At this point (signalled by some means such as a keyboard 
stroke, a double mouse click, a right mouse click or some 

other similar event), control may be given to the ?nal 
computer and the fanout switching unit 28 is placed in the 
standard controlling mode. When the mouse 26 approaches 
a hot Zone, the fanout sWitching unit 28 determines appro 
priate sWitching and gives control to the proper neighbor 
computer. 

This scheme can be extended to multiple computers, and 
is practically limited only in microprocessor poWer (to 
provide communications to several machines at once). Once 
more machines are connected to the fanout sWitching unit 28 
than can be polled successfully With a single controller, a 
neW fanout design can be implemented, for example, 
Wherein several digital signal processors (DSP) are used and 
communicate With the mouse/keyboard sWitching DSP. 

Alternatively to using the edges of the screens, one can 
place the mouse cursor on a GUI-draWn feature on the 

screen, coupled With a mouse click to transfer control. This 
action has the characteristic of a ‘mouse teleporter’, causing 
instant destruction of the cursor and recreation at a neW 
location on another machine. This implementation requires 
softWare to be running on each computer controlled by the 
keyboard/mouse fanout. 

Attention is noW directed to FIGS. 3 and 4, Which shoW 
respectively an electronic schematic of a microcontroller 30 
Which is a preferred realiZation of the fanout sWitching unit 
28, and a ?oWchart 32 articulating preferred microcontroller 
30 operating steps. In particular, the microcontroller 30 
functions as a digital signal processor (DSP), preferably in 
accordance With the microcode steps speci?ed in the FIG. 4 
?oWchart 32. 

As described above, the microcontroller 30 is electroni 
cally connected, on a ?rst side, to the keyboard and mouse 
ports of the plurality of computers, and, on a second side, to 
the single external user keyboard and mouse: these connec 
tions are also shoWn in FIG. 3. 

Although there presumably exists a Wide variety of com 
puter hardWare devices, the mouse and keyboard on most 
systems are of the PS/2 standard. Thus, for systems Which 
use PS/2 standards for I/O, the fanout sWitching unit 28 can 
be readily designed to properly interpret an incoming mouse 
signal. In addition to PS/2, RS-232 mice are occasionally 
still found, although are rare enough to not cause suf?cient 
market impact. Another neW standard soon to be adopted is 
the USB (Universal Serial Bus) system. Finally, there are a 
number of unique systems typically in place on higher end 
Workstations. In all cases, a translation of mouse signals to 
the proper scheme can be accomplished using the DSP unit, 
providing the DSP is aWare of Which type of mouse/ 
keyboard goes With a given CPU. This can be accomplished 
either in a trial and error basis, With the user cycling the DSP 
through various options by pressing a button on the fanout 
sWitching unit 28 until proper control is obtained, or by 
providing a direct input from one of the machines talking 
through the mouse to the DSP. This latter option requires a 
utility running on the host CPU, Which Would provide a 
setup menu and doWnload function. 

As an additional requirement, the controller alloWs each 
machine to boot Without giving keyboard and mouse errors. 
The microprocessor preferably includes algorithms for 
determining the type and characteristics of each computer to 
Which it can provide keyboard/mouse service. 
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4 
Having thus described our invention What We claim as 

neW and desire to secure as Letters Patent, is: 

1. A Work station comprising: 

1) a plurality of computers Wherein each computer has a 
dedicated local keyboard comprising a keyboard 
port and (ii) a pointing device port; 

2) a single external user keyboard and pointing device; 
and 

3) a fanout sWitching unit interfacing and electronically 
connected on one side to each of the plurality of 
computer keyboard and pointing device ports, and, on 
a second side, to the single external user keyboard and 
pointing device; 

Wherein, 
in response to a command from at least one of the 

single external user keyboard or (ii) pointing device, 
the fanout sWitching unit can connect the single 
external user keyboard or pointing device to a par 

ticular computer. 
2. AWork station according to claim 1, Wherein the fanout 

sWitching device comprises a digital signal processor. 
3. AWork station according to claim 1, comprising means 

for transferring control betWeen computers in response to a 
positioning of the external pointing device. 

4. AWork station according to claim 3, further comprising 
means for initialiZing the transferring of control by using the 
external pointing device to specify a screen order and a hot 

Zone de?ned With respect to each of a computer display. 

5. A Work station according to claim 1, Wherein the 
pointing device comprises a mouse. 

6. A Work station comprising: 

a plurality of computers, each computer including 
a dedicated local keyboard including a keyboard 

port and (ii) a pointing device port; 
a single external user keyboard; 

a single external pointing device; 
a fanout sWitching unit for interfacing betWeen the 

computers and said external user keyboard and 
pointing device; and 

?rst connecting means directly connecting the fanout 
sWitching unit to each of the keyboard ports and to 
each of the pointing device ports; and 

second connecting means connecting the external user 
keyboard and the external pointing device to the 
fanout sWitching unit; and 

Wherein the fanout sWitching unit includes means to 
connect the external user keyboard and the external 
pointing device to a selected one of the computers in 
response to a command from at least one of the 
external user keyboard and the external pointing 
device. 

7. AWork station according to claim 6, Wherein the means 
to connect the external user keyboard and the external 
pointing device to a selected one of the computers includes 
means to connect the external user keyboard and the external 
pointing device to a selected one of the computers in 
response to the external pointing device being moved to a 
prede?ned position. 
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8. A Work station according to claim 6, wherein: device from controlling movement of the cursor around 
the display screen of a ?rst of the computers to con 
trolling movement of the cursor around the display 
screen of a second of the computers in response to the 

each of the computers includes a display screen having a 
cursor and a prede?ned buffer Zone; 

the eXternal pointing device 1nclude means to move the 5 external pointing device moving the Cursor into the 
cursors around the display screens of the computers, buffer Zone of the display Screen of the ?rst of the 

the means to connect the external user keyboard and the computers. 
external pointing device to a selected one of the com 
puters includes means to sWitch the eXternal pointing * * * * * 
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